. Collinearity matrix of all predictors used in the boosted regression trees analysis. See Table S2 for a description of each variable. SST: sea surface temperature; max: maximum monthly climatological mean; STD: standard deviation of the long-term mean; anomaly: frequency of anomalies. Figure S3 . Schematic diagram illustrating the overall scaling approach used to address the potential influence of multiple spatial resolutions of predictor rasters. All predictors were extracted at multiple grain sizes (500m, 1000m, 1500m, 2500m, 4000m) and a two-thirds majority was applied to calculate the dominant regime for each grain size. This was performed by counting regimes within each cell and attributing to the cell the regime accounting for >66% of all sites within this cell. In case where a two-thirds majority could not be achieved, no regime was attributed to that cell (i.e., stripped area) and it was not included in the model. Otherwise, a new shapefile of points was created from coordinates based on the centre of the cell and used to extract all predictor variables from rasters at every grain sizes. 6.7 (± 1) 29.6 (± 4.5) 23.7 (± 2.9) 18.7 (± 1.6) Table S1 . Summary of the benthic and fish variables for each regime. Mean and 95% confidence intervals of the mean (± 2*standard error of mean) are reported. CCA stands for crustose coralline algae. Other includes sponges, sand, basalt rock and recently dead coral. Grazers, scrapers and browsers are all herbivorous fish. Grazers are known to prevent the establishment and growth of algae by cropping on algal turf. Scrapers also feed on turf but can remove components of the reef substratum as they feed which opens space for coral recruitment. Browsers consistently feed on macroalgae, playing a key role for reversing macroalgae-dominated reefs (Jouffray et al. 2015) .
PREDICTOR DESCRIPTION
Anthropogenic Effluent Nutrient run off (gallon/day/7 km 2 ) from onsite waste disposal systems (cesspools and septic tanks) measured by calculating the total flux within a 1.5 km radius of each map pixel based on sediment plume extents (7 km 2 ≈ area of a circle with 1.5 km radius) Annual average non-commercial boat-based reef fisheries catch (kg/ha) from all gear types. Island means were distributed offshore by taking into consideration distance to harbour or launch ramps and human population within 30 km of the harbour or ramp Non-commercial shore fishing_line
Annual average non-commercial shore-based reef fisheries catch (kg/ha) by line. Island means were distributed offshore by taking into consideration shoreline accessibility (terrain steepness and presence of roads)
Non-commercial shore fishing_net
Annual average non-commercial shore-based reef fisheries catch (kg/ha) by net. Island means were distributed offshore by taking into consideration shoreline accessibility (terrain steepness and presence of roads)
Non-commercial shore fishing_spear
Annual average non-commercial shore-based reef fisheries catch (kg/ha) by spear. Island means were distributed offshore by taking into consideration shoreline accessibility (terrain steepness and presence of roads) Wedding et al. 2018 Sedimentation Sediment from various land-based stressors can affect reef health by smothering corals and blocking light, thereby impacting coral reproduction, growth rate, diversity, productivity, structure and life forms. Rogers 1990 Fabricius 2005 New development
Biophysical
Areas of development and new construction sites can strip land of vegetation, leaving bare soil that is vulnerable to erosion. They often harbour additional large piles of soil on site for grading and landscaping which represent additional sources of sediment run-off. Wedding et al 2018 Habitat modification
Habitat modification impacts coral reef environment through the alteration or removal of geomorphic structure as a result of human use. Wedding et al. 2018 Invasive algae Nonindigenous algae can pose a threat to biodiversity and alter the structure of reef ecosystems. Several alien species have become invasive in Hawai'i. Smith et al. 2002 Wedding et al. 2018 Fishing catch Fishing is a well-recognized driver of changing reef ecosystem conditions. Overfishing can reduce fish population which in turn influence benthic communities (e.g. algae growth control by herbivore fish). While distance and travel time to markets (i.e. commercial fishing) have been highlighted as strong predictors of fish assemblages on coral reefs globally, fishing in the main Hawaiian Islands is primarily recreational, with non-commercial fishing catch estimated to be five times larger than commercial catch. Mumby et al. 2006 Williams et al. 2008 Cinner et al. 2013 Maire et al. 2016 McCoy et al. 2018 Sea surface temperature Sea surface temperature plays an important role in a number of ecological processes occurring within coral reef environments. While low temperatures have been shown to limit coral growth, extended periods of high temperatures can lead to bleaching events with disastrous consequences for the reef. Jokiel 1977 Hoegh-Guldberg 2007 Hughes et al. 2017 Chlorophyll-a Chlorophyll-a is a widely-used proxy for phytoplankton biomass and an indicator for changes in primary production. Phytoplankton biomass drives marine ecosystem trophic structure, influencing both fisheries productivity and benthic dynamics. It is particularly influential near coral reef islands and atolls, where nearshore phytoplankton can favour calcifying organisms, although excessive concentration may as well enhance fleshy algal growth. Duarte and Cebrian 1996 Chassot et al 2010 Gove et al. 2016 Irradiance Irradiance represents the amount of solar radiation (sunlight) at the ocean surface that is available for photosynthesis. Solar radiation is the main external source of energy for marine ecosystems and can limit the depth and range of coral growth. Kleypas et al. 1999 Chassot et al. 2010 Gove et al. 2013 Wave power Wave power incorporates both wave period and wave height, thereby representing a more realistic estimate of wave-induced stress on coral reefs, which has been shown to filter fish assemblages and influence benthic distribution patterns and morphology. Dollar 1982 Friedlander et al. 2003 Williams et al. 2013 Gove et al. 2013 Bejarano et al. 2017 Complexity Areas of complex reef structure provide refuge from predation and often harbour higher fish biomass and density. Structural complexity has been identified as a key factor determining spatial patterns of herbivory and functional structure of reef fish assemblages. Wedding et al. 2008 Vergés et al. 2011 Graham and Nash 2013 Rogers et al. 2014 Darling et al. 2017 Richardson et al. 2017 Depth Due to differences in light penetration and vulnerability to change, depth strongly influences the distribution of both benthic organisms and fish assemblages. It provides refuge in the face of bleaching events, stratifies coral trophic zonation and constitutes a key factor of potential reef recovery. Friedlander and Parrish 1998 Williams et al. 2013 Graham et al. 2015 Muir et al. 2017 Williams et al. 2018 Table S5 . Summary of model performances and spatial autocorrelation. As expected, the model performances assessed on training data (used for model fitting) were higher than the cross-validated (cv) ones (based on left out data). The former indicates how good the model is at explaining observed data while the later tells how good the model is at predicting new data (Buston and Elith 2011) . Moran'I is a measure of spatial autocorrelation that ranges from -1 to 1, with values close to zero indicating no spatial autocorrelation. AUC: area under the receiver operating characteristic curve.
